Abstract. For each prime p, we determine the distribution of the p th Fourier coecients of the Hecke eigenforms of large weight for the full modular group. As p ! 1, this distribution tends to the Sato{Tate distribution.
Introduction and statement of results

Let
f(z) = 1 X n=1 a f;n e(nz) be a cusp form of weight k for the full modular group. We assume that f(z) is an eigenfunction of all the Hecke operators T n , and we set a f (n) = n 1?k 2 a f;n . The assumption that f(z) is a Hecke eigenform gives: a f (mn) = a f (n)a f (m) if (m; n) = 1 a f (p j ) = a f (p)a f (p j?1 ) ? a f (p j?2 ) for p prime ja f (n)j d(n);
where d(n) is the divisor function. The above relations were rst conjectured by Ramanujan based on a computation of the coe cients of the weight 12 cusp form (z) = P (n)e(nz Research of the rst and second author supported in part by a grant from the NSF.
Typeset by A M S-T E X This conjecture was rst made for cusp forms associated to non{CM elliptic curves, and was extended to Hecke eigenforms for the full modular group by Serre Ser] . This conjecture appears to be quite deep, for it has been shown Ogg] Mur] to be equivalent to the nonvanishing on the line Re(s) = 1 of all the m th symmetric power L{functions L m (s) associated to f(z).
In this paper we change perspective slightly by xing p and looking at the distribution of a f (p) as f(z) varies. That is, we are looking at the distribution of the eigenvalues of T p .
We write S k (?(1)) for the space of cuspforms of weight k for the full modular group, and we write f 2 S k to mean f 2 S k (? (1)) and f is a Hecke eigenform.
Following Selberg, we write k (T n ) for the trace of the Hecke operator T n acting on S k (? (1)). Because of our normalization, k (T n ) = n The same distribution was found by Sarnak Sar] for the p th coe cient of Maass forms averaged over the Laplacian eigenvalues. Sarnak has pointed out to us that the above measure is the p{adic Plancherel measure, and it is also the spectral measure of the nearest{neighbor Laplacian on a p + 1 regular tree (see LPS]).
Theorem 2. As p ! 1, with p prime, and k ! 1 with k > e p , the set f f (p) : f 2 S k g becomes uniformly distributed with respect to the Sato{Tate measure.
A result similar to this was obtained by Birch B] , who considered the distribution of (p) over the elliptic curves over F p . Similar results have also been found for Changing variables x 7 ! cos gives the stated formula. This completes the proofs of the Theorems.
